Mycoplasma pneumoniae infection frequently presents as a self-limited process, however, severe cases and even fatalities have been reported. The authors present a case of Mycoplasma pneumoniae infection associated with both encephalopathy and peripheral neuropathy that responded to intravenous immunoglobulin therapy. To our knowledge, this is the first documented case of Mycoplasma pneumoniae related to encephalitis and peripheral axonal neuropathy. To date, there is insufficient data on the effect of intravenous immunoglobulin on the course of mycoplasma-associated central nervous system/peripheral nervous system disease. While intravenous immunoglobulin has aided in a variety of autoimmune-mediated disorders, its efficacy in mycoplasmamediated encephalitis treatment remains unclear. In this patient case, reversal of both central and peripheral nervous system symptoms after treatment with intravenous immunoglobulin suggested a possible therapeutic benefit. Mycoplasma pneumoniae is a common cause of respiratory illnesses in children. Of all cases, 0.1% of cases are estimated to have central nervous system involvement.
On day 9 of the illness, he developed a semicomatose state (Glasgow Coma Scale ¼ 6/15), quadriplegia, areflexia, and generalized tonic-clonic seizures. He was admitted to the pediatric intensive care unit, and his seizures were aborted by midazolam and phenobarbital. He required mechanical ventilation, and levetiracetam was added for maintenance. On day 11 of his illness, 1 g/kg/day intravenous immunoglobulin was administered for 2 days.
Two lumbar punctures showed lymphocytic pleocytosis and high cerebrospinal fluid protein (Table 2 ), 1 on admission and the other done 1 week afterward. Gram stain revealed no organisms, and bacterial and viral cultures yielded no growth. Polymerase chain reaction (PCR) failed to evidence Herpes simplex virus 1/2 or other viruses. Imaging studies were done during the first week of admission, computed tomography (CT) scan was normal. Magnetic resonance imaging, however, showed bilateral multifocal signal intensity of the cerebral cortex and basal ganglia with mild left diffuse meningeal enhancement ( Figure 1 ). Electroencephalogram (EEG) showed focal discharges in the left temporoparietal region. A wide range of bacteriological and viral tests were performed. Apart from a positive Mycoplasma pneumoniae immunoglobulin M, all other tests were negative. Cold agglutinin yielded a weakly positive ratio (1:2). Mycoplasma testing revealed negative immunoglobulin G and positive immunoglobulin M serology indicating acute infection. No evidence of other causal pathogens could be found. The patient was started on acyclovir, ceftriaxone, clarithromycin, and vancomycin.
Upon further investigations, nerve conduction studies/electromyography confirmed severe motor-axonal neuropathy with predominant lower extremity involvement, particularly the peroneal nerve. A repeat EEG showed moderate to severe encephalopathy changes with a slow background and without epileptiform discharges. Spinal magnetic resonance imaging revealed no evidence of cord abnormality. Spectroscopy showed a normal pattern.
A few days after intravenous immunoglobulin was infused, he improved remarkably and was weaned from the mechanical ventilator. Although briefly manifesting aphasia, he was alert to surroundings and regained, and by day 14, spontaneous movements were seen in the lower limbs. Extubation ensued on day 17, and full consciousness returned the next day. The boy walked with support and regained swallowing function by day 20.
Discontinuation of all medications except levetiracetam 50 mg/ kg/day followed, and the boy was discharged home. He was weaned off levetiracetam and returned to school. He exhibited mild lower limb weakness on his last follow-up at the age of 5 years.
Discussion
This was a rare case of Mycoplasma pneumoniae infection causing both central nervous system and peripheral nervous system disease.
The clinical spectrum of Mycoplasma pneumoniae neurologic disease is not well defined. This patient presented with fever, upper respiratory infection symptoms, and positive mycoplasma serology and then rapidly developed encephalopathy with positive cerebrospinal fluid, magnetic resonance imaging, EEG, and nerve conduction studies findings.
In Daxboeck's review, flu-like or respiratory illness preceded the onset of the neurologic disease in 76% of patients. Manifestations included meningeal signs, fever, nausea/vomiting, headache, fatigue, lethargy, and convulsions. 5 This patient's clinical picture is consistent with findings reported in major studies focused on mycoplasma encephalitis. For the diagnosis of Mycoplasma pneumoniae-associated encephalopathy, studies have suggested the sufficiency of immunoglobulin M in children. 1, 4 In comparison to adults, in childhood an immunoglobulin M study is efficient and shows consistency for titer changes during the acute phase. 2, 4, 6 This diagnosis relies on consistent laboratory, clinical, and neuroimaging findings, accompanied by the absence of any features incriminating other etiologies. 7 Cerebrospinal fluid PCR and intrathecal antibodies testing for Mycoplasma pneumoniae were not performed in this case due to the low yield of these studies. 4, [8] [9] [10] According to the California Encephalitis project, magnetic resonance imaging abnormalities were up to 49%, EEG abnormalities were found in 79% of cases, while CT was often normal (82%). 8 Cerebrospinal fluid in Mycoplasma pneumoniae meningitis or encephalitis usually contains a pleocytosis (mostly mononuclear) and elevated protein counts. 10 In this patient, cerebrospinal fluid, EEG, and magnetic resonance imaging findings were consistent with those reported in literature.
Although evidence of antibiotics efficacy is still lacking, the authors started acyclovir, ceftriaxone, clarithromycin, and vancomycin as this patient's neurologic symptoms had emerged.
Antimicrobial agents have been reported to be effective in a few reports, however, they didn't achieve any therapeutic benefit in this case. This failure might be explained by insufficient penetration into the blood brain barrier, however, an immunologic etiology of the disease is another very important explanation as the exact etiology of the disease is still uncertain.
As his condition deteriorated, despite administering antimicrobial agents, a trial of intravenous immunoglobulin (1 gram/ kg/day for 2 days) was tried. Interestingly, he recovered over a week without steroidal therapy.
The treatment decision was made based on a presumptive diagnosis of mycoplasma encephalopathy and was based on anecdotal reports. Trials determining adequate treatment do not exist. 7 It is argued that immunoglobulins do not penetrate the blood-brain barrier, but lymphocytic encephalitis may have increased permeability. Although this patient has recovered after intravenous immunoglobulin, late effects of the antimicrobial agents might be considered. Another interesting issue is that some studies report spontaneous recovery 4,9 which also cannot be excluded. Therefore, this case report does not give evidence for the proposed immune-mediated pathophysiology for Mycoplasma pneumoniae encephalitis but rather demonstrates a significant improvement of symptoms after administering intravenous immunoglobulin. Although Mycoplasma pneumoniae neurologic disease is considered rare, and most cases run a benign course, significant morbidity and fatalities have occurred. 3 Prospective studies are needed to establish evidence for efficacy and appropriate dosing in intravenous immunoglobulin treatment.
